Premedication may be broadly defined as the administration of drugs during the period immediately prior to the induction of anesthesia for purposes connected with the administration of the anesthetic. It is usual to prescribe one drug of the atropine series to control the flow of mucus and lessen the risk of vagal inhibition. Atropine was the drug used originally for this purpose, but scopolamine is in many ways preferable.
ectioniof Ellth thetics President-HAROLD SINGTON, M.D. [February 2, 1940] DISCUSSION ON PREMEDICATION Dr. Ernest Landau: Premedication may be broadly defined as the administration of drugs during the period immediately prior to the induction of anesthesia for purposes connected with the administration of the anesthetic. It is usual to prescribe one drug of the atropine series to control the flow of mucus and lessen the risk of vagal inhibition. Atropine was the drug used originally for this purpose, but scopolamine is in many ways preferable.
Apart from the action provided by the atropine series of drugs, premedication serves three, purposes (1) It provides psychic sedation. Except in certain cases where there is a definite contra-indication, psychic sedation is advantageous both to patient and anaesthetist. The injection of omnopon X gr., scopolamine T 51Y gr. will often convert a terrifying ordeal into a comparatively trivial incident.
(2) It will enable anasthesia to be induced and maintained with a lower concentration of the anawsthetic employed.
(3) Its most important function is to produce a degree of respiratory depression, or more accurately, to decrease the sensitivity of the respiratory centre to carbondioxide stimulation, for this is the increasing of respiratory depression. Yandell Henderson, who has done so much invaluable work on the physiology of respiration, describes a cycle occurring during the administration of ether to the patient premedicated with atropine only, which I think is familiar to some of us. Ether in the lighter stages of aneesthesia increases the sensitivity of the respiratory centre, but in deep anaesthesia decreases the sensitivity of the centre. The combination of fear and light ether anaesthesia increases the sensitivity of the respiratory centre to such an extent that the normal C02 tension will stimulate it and produce overbreathing, and when a deeper stage of anaesthesia is reached and the centre depressed, the lowered C02 tension will be insufficient to maintain respiration and apncea will result, even though the patient is only partially aneesthetized. During this period the C02 tension of the blood rises and the 02 tension decreases. Anoxia increases the sensitivity of the centre and breathing begins again. Unfortunately anoxia increases the sensitivity of the centre long after the anoxia of the centre has been relieved, and a second period of overbreathing occurs, followed by apncea, increased anoxia, and perhaps then death. A similar cycle may occur under chloroform anaesthesia, and the apncea followed by hyperpncea and a sudden concentration of chloroform in the blood may produce, as shown by Goodman Levy, a fatal ventricular fibrillation. Y'andell Henderson has shown that morphinization, by decreasing the sensitivity of the centre, will prevent these changes in respiratory rhythm, which are often in the atropinized patient so difficult to correct and a cause of irritation to the surgeon, anxiety to the anaesthetist, and danger to the patient.
In the morphinized patient the depressed centre is less responsive to the changes produced by light anaesthesia, induction is not accompanied by gross changes in rhythm, but the anaesthesia progresses smoothly through the various stages until the requisite plane is reached, and the patient soon settles down to a smooth, quiet, and regular rhythm. The extent to which depression of the respiratory centre is to be permitted will vary according to the method of aneasthesia, the type of operation to be performed, and the age and condition of the patient. At one end of the scale is the administration of nitrous oxide-oxygen in which a maximum of depression and lowering of the basal metabolic rate is essential if smooth anesthesia is to be maintained without supplementary drugs. Here premedication may be so heavy as almost to warrant the description of basal narcosis. McKesson has stated that in nitrous oxide-oxygen anaesthesia half the anaesthetic is borne by the premedication. It is true that minor degrees of anoxia may occur under gas-oxygen anesthesia with morphine premedication, owing to the decreased sensitivity of the centre to oxygen-want, and it is for this reason that it is so essential tocheck the blood-pressure, ether is to be given, the respiratory depression produced may be such that induction and maintenance of anaesthesia become difficult and post-operative recovery prolonged. It is for this reason that the semi-closed or closed method with gas-oxygen is preferable. Anmesthesia can be induced rapidly with gas and oxygen and ether added in minimum quantities until the requisite depth of anaesthesia is reached. By gas, therefore only a minimal degree of premedication is required. Owing to the very rapidinduction the respiratory stimulating effect of cyclopropane is not very noticeable, the centre rapidly becomes depressed so that over-breathing should 15 Section of Ancesthetics 285 not occur even with very light premedication; my standard dose for an adult is omnopon 6 gr., scopolamine -5 L gr.
Premedication used before the intravenous barbiturates, whether they are used merely as basal narcotics, or complete anesthetics, will permit smaller quantities to be given to attain the desired result. Providing that the first 4-5 c.c. are given extremely slowly with a short interval to allow the patient. to recover from the preliminary extreme respiratory depression, which is a marked feature of pentothal narcosis, I have never had anv .anxiety concerning the patient's respiratory centre; there is, however, a longer recovery period following the preliminary injection of morphine, and if this is considered to be undesirable the premedication may be omitted. Any drugs used should be given at such a time as to ensure that their action is ended or at any rate practically finished before the patient is returned to bed. It is for this reason that I feel that such combinations as omnopon-scopolamine, followed by avertin, except perhaps in thyrotoxic patients with a high metabolic rate, or morphine-scopolamine followed by deep ether anaesthesia, are not entirely safe.
The change from atropine to atropine and morphine marked an important step in the realization by anaesthetists of the advantages of a small degree of depression.
The addition of morphine helps to minimize the undesirable side actions of atropine, namely its cerebral excitant action, its effect of raising the basal metabolic rate, respiratory and pulse-rate. I use this combination for elderly patients as it produces on the whole rather less depression than omnopon-scopolamine, though the morphine may on occasion be responsible for some vomiting and nausea. Scopolamine differs chiefly from atropine in that it is a cerebral depressant and augments rather than neutralizes the action of morphine. It is therefore of greater value for sedation. It has a rather shorter action than atropine, and may be less liable to encourage the formation of the thick plugs of mucus which some authorities suggest are responsible for post-operative pulmonary collapse.
Before gas-oxygen anmesthesia, where maximum depression is required, I use morphia-scopolamine in what may be considered maximal doses, and before other forms of aneesthesia omnopon-scopolamine in doses ranging from W gr. to 2 gr., with scopolamine . Omnopon contains half its weight of morphine plus 20% narcotine and other alkaloids of opium; it is less depressant and rather more sedative than morphine. For children between the ages of 14 and 18, and adults over 60 I give a half-dose of omnopon-scopolamine. A reduced dose will also be given to very ill or toxic patients to avoid over-depressing the centre. It is better to give a small dose and repeat it if necessary rather than over-drug the patient. These injections should be given one and a half hours before operation so that the maximum effect is exerted at the commencement of the anaesthesia and not during the later stages of the operation or after the patient's return to bed when further depression is most undesirable. Although smaller doses of these drugs may be given to younger children, the fractional doses prescribed ranging from omnopon -410 and scopolamine 7 gr. may lead to mistakes in administration, and for this reason I generally use nembutal by mouth with atropine. I have tried many of the products put on the market by enthusiastic manufacturers, and in my experience nembutal is the most valuable. Its action is rapid and short, and fairly, though not absolutely, reliable. The acid salt is insoluble in water, and the nembutal given preferably powdered in jam or honey, should be followed by a small draught of soda bicarbonate. The dose varies from 0-5-0-7 gr. per stone body-weight, given one hour before operation. Nembutal is made up with lactose and -1-gr. of nembutal is contained in 2-3 gr. of the powder. Before prescribing any of these drugs the patient and his medical attendant should be asked whether he has an idiosyncrasy to any of them. If morphia is not Proceedings of the Royal Society of Medicine tolerated omnopon, heroin, or dilaudid may be; if there is any doubt, some other drug must be substituted.
Premedication should be withheld from patients undergoing operations on the brain owing to the degree of respiratory depression which may occur during the operation. Atropine only is permissible in these cases. No morphine or barbiturates should be given prior to Caesarean section. Here we are concerned with the respiratory centre of the baby. The effect of administering these depressant drugs to the mother, even in minimum doses, is to lower the sensitivity of the respiratory centre of the newborn baby to carbon dioxide, and may result in the birth of an apnceic baby, and even though respiration may be stimulated with carbon dioxide and oxygen mixtures, should the baby survive it runs the risk of pulmonary collapse and pneumonia. In midwifery no morphine or barbiturate should be given, for the same reason, within three hours of the birth of the baby.
For operations following which an active cough reflex is essential the premedication and anaesthetic must be planned so that these reflexes are active before the patient leaves the theatre. I do not believe that adequate. premedication correctly timed adds to the post-operative risk.
The depressant effect of morphine, if this needs any further justification, is more than compensated by the decreased amount of anesthetic required, and therefore in the early return of muscular tone. It is essential that great care be taken in the choice of the drug and its dosage, and that the chosen drugs be given at the right time.
Dr. J. U. Human: For pre-oparative medication the principal drugs I shall consider are atropine, scopolamine or hyos3ins, mDrphia, omnopan, and nembutal by mouth, and other druas will be mentioned incidentally.
The general rule in pre-operative sedation should be to give less of the hypnotic drug the greater the operative risk. Safe procedures such as ton3illectomies and plastic operations about the face should have full basal narcosis; whereas poor-risk cases such as gastrectomies should have r gr. of atropine only.
With the apparatus now available we can administer pure nitrous oxide until consciousness is lost, and it is seldom that more than six to twelve br3iths of this easily inhalable gas are required before the eyelash reflex goe3. Ether can then be added with no discomfort to the patient. With poor-risk cases, therefore, one should not hesitate to sacrifice the patient's comfort in the intere3ts of safety, for should shock occur during the operation an hypnotic dose which appeared to be psrfectly safe in the early part of the operation will now become a dangerous dose. With the exception of paraldehyde the pre-operative narcotic drugs are not eliminated by respiration, but by the patient's metabolism.
The higher the metabolic rate of a patient the more sedation will be required and fat subjects need relatively le3s hypnotic premedication than thin subje3ts becatse obesity is generally accompanied by a low basal metabolic rate.
It should be remembered that an ill patient is already premedicated with his own toxins, and although a raised temperature means a raised metabolic rate, hypnotic premedication should be sparingly given, or entirely withheld.
Atropine is different from all the other premedicating drugs in that it produces no sedation and, consequently, does not reduce the amount of the inhalation anaesthetic required. It increases metabolism and therefore it makes the patient require more of the anaesthetic for a given depth of anaesthesia. This is because the basal oxygen requirements are increased.
The real value of atropine lies in its ability to reduce or to prevent an excessive secretion of mucus during an ether administration, but it is also said to have some 16 286 Section of Ancesthetics action on the vagus which renders the ventricles of the heart less liable to fibrillation during a chloroform induction. Atropine can, therefore, be regarded as a therapy comparable with the pre-operative administration of glucose and insulin when a diabetic has to be operated upon. The patient is simply put in a more physiologically fit condition to be anaesthetized.
The dosage of atropine is simple, and patients should be divided into two agegroups:
From birth until 6 months = L. gr.
From 6 months and over -=T? gr.
After injecting To k gr. of atropine the child of 1 year is often more bubbly and moist than an adult, for children, beingf more " watery " in their make-up, need relatively much more atropine to dry up the secretions. These two doses should, of course, be varied to suit individual cases. For example,,a big fat patient aged 40 with chronic bronchitis should have 1 gr. or even as much as 5 gr., whereas a desiccated old patient of 80 with normal lungs should have the close reduced to T5IJ gr.
Atropine is useful for teaching purposes, for the pupils dilate readily as anesthesia descends and the respiratory signs of aniesthesia are also accentuated. When demonstrating the signs of antesthesia the resistant atropinized patient will descend slowly enough for the anaesthetist to be able to demonstrate all the signs of antesthesia.
Atropine should never be given before Caesarean section; if no premedication of any kind is given, most of these operations can be performed under N20 + 02 only. Muscular relaxation is not required here, and even when the peritoneal edges are sewn together there will be so much " slack " in the walls of the now relatively empty abdomen that no difficulty will be encountered by the surgeon. Atropine raises the metabolic rate of the patient so much that it is usually impossible to maintain firstplane anaesthesia with N20 + 02 alone, but without atropine, even if a trace of ether vapour is required for the first few minutes, maintenance on N2O + 02 only will be easy. Most of the mucus is secreted from above the level of the vocal cords and with a very slight Trendelenburg position the mucus will gravitate away from the trachea and bronchi and can easily be evacuated from the mouth by turning the head on one side and lifting the lower edge of the mask on expiration when required.
With the exception of paraldehyde, no hypnotic premedication of any kind should be given before childbirth because a newly born infant is very reluctant to breathe when the mother has had one of these drugs, particularly morphia or omnopon.
Two points to remember:
(a) Never give less than gr. of atropine to a normal child over 6 months of age. (b) Never give atropine when an attempt is to be made to give N20 + 02 only.
Morphia and omnopon by themselves have very little hypnotic effect, but they relieve pain and lower metabolism and therefore less of the subsequent inhalation aneesthetic will be required. By themselves they have a very slight drying-up effect, but they are powerful respiratory depressants. Not more than i gr. of atropine need be combined with 4-gr. of morphia.
Morphia and omnopon are, however, invaluable when a good-risk operation is to be performed on a healthy adult under N20 + 02 only. If diathermy is to be used about the head or neck, endotracheal gas and oxygen can be used and both ether and chloroform can be avoided. When the anaesthetist is confronted with a very resistant dental patient an intravenous pupil-contracting dose of morphia or omnopon is a very great help. If it is known from previous experience that the patient is difficult, omnopon can be injected into the median basilic vein, and I have found the pupils a sure guide to the 17 287 Proceedings of the Royal Society of Medicine dosage. A very small dose will sometimes be sufficient. Charge the syringe with 2 gr. of omnopon and inject very slowly into the vein while watching the eyes, and as soon as the pupils contract withdraw the needle. The resistant patient will now be transformed into an easy subject for nasal gas.
After a pupil-contracting dose of morphia or omnopon only, the patient will be able to go home alone in a cab.
Hyoscine or scopolamine has two big advantages over atropine: (a) It dries up the secretions much more effectively than does atropine. (b) It is also a hypnotic and by reducing metabolism less of the subsequent inhalation anmesthetic is required.
But hyoscine is even more limited in its use than morphia and omnopon, for not only must the patient be healthy and the operation a good risk, but he must be neither very young nor very old. I once gave 3 gr. of omnopon plus B gr. of scopolamine to an old woman before giving gas and oxygen for a dental operation and she remained unconscious for two days.
If I cannot see the patient pre-operatively and hyoscine is suggested, I restrict its use to between the age-limits of 16 and 65. Hyoscine is rather apt to cause restlessness and excitement, pre-operatively as well as post-operatively. But this restlessness can be controlled by combining it with an adequate dose of another sedative drug such as morphia, omnopon, or nembutal. I have never found restlessness to occur when omnopon and scopolamine are combined in the proportions of 2 gr. of omnopon to 40 gr. of scopolamine, but with only W gr. of omnopon plus 5 gr. of scopolamine I have seen restlessness.
The hypnotic effect of 2 gr. of omnopon plus 1-f gr. of scopolamine given one hour before the operation is very good, and can be injected by the nursing staff. Post-operative vomiting, however, is very often troublesome after morphia or omnopon, but this can be reduced to some extent by giving a few cubic centimetres of pentothal sodium intravenously just before the operation, as this drug seems to contain some antivomiting principle.
As 2 gr. of omnopon plus f1u gr. of scopolamine lowers metabolism more than a basal narcotic dose of avertin, toxic thyroids do very well after this premedication.
But the injection should be given only three-quarters of an hour before the operation as these patients very rapidly break up and eliminate any drugs. Combined with some local ansesthesia thyroids can be done in this manner under N20 + 02 only.
Nembutal, in capsule form by mouth, can be given by the nursing staff in the absence of the ansesthetist.
Nembutal is more slowly metabolized and eliminated than evipan or pentothal and therefore has a rather more prolonged hypnotic effect.
The usual dose for a healthy adult is 3 gr. by mouth one hour before the operation, and if the operation is in the morning 1 gr. can be given the previous evening as well.
A total dose of 4-gr. should, however, never be exceeded. After 3. gr. of nembutal the patient will often be presented to the an2esthetist in a very wideawake condition and he will sometimes spontaneously remark that the " dope " has had no effect whatsoever upon him, yet when the inhalation ansesthetic is administered remarkably few breaths of N20 will be required to produce unconsciousness. After three or four breaths the eyelash reflex generally goes. It is interesting to compare this with omnopon and scopolamine, for where 2 gr. of omnopon plus T 511 gr. of scopolamine has been injected one hour before operation, though the patient enters the theatre in a very drowsy condition and answers questions only after they have been repeated, many more breaths of N20 wil be required before consciousness is lost. Subsequently, less anesthetic is required whichever drug has been used for premedication. 288 18 19 Section of Ancesthetics 289 Nembutal is sometimes quite ineffective an hour afterwards because at this time patients are generally nervous, and nervousness inhibits digestion and absorption from the gastro-intestinal tract. When, however, an injection of 1 5 gr. of scopolamine is given at the same time as 3 gr. of nembutal is given by mouth there is always a very profound hypnotic effect an hour later, for the injected drug allays nervousness and gastric inhibition is thus removed. The patient will be considerably drier than when B gr. of atropine is injected with the nembutal.
Good-risk cases do exceeding well when nembutal by mouth has been the only pre-operative sedation, and the drug, per se, does not seem to cause any post-operative sickness.
Children often have much post-operative restlessness after nembutal, and one not infrequently encounters the aggravating type of case where, after the full dose by mouth, there is no visible sedation an hour later; but after the operation a delayed action, or absorption, makes unconsciousness last for so many hours that the parents get worried.
A good dosage rule for normal children is to give 4 gr. for every year of life and to modify this according to circumstances. In children 8 years of age 1 gr. of nembutal by mouth one hour before will often produce a quietly sleeping child on the operating table.
It is particularly unwise to give nembutal before a urological operation, for the longer acting barbiturates have a tendency to cause a suppression of urine in these patients.
In my experience nembutal is the ideal premedicating agent when cyclopropane is to be given for a good-risk operation.
Never synergize with the barbiturates, for an unexpectedly profound, or even fatal, narcosis might reslult. The aneesthetist should leave precise instructions for medication with the nursing staff in case the patient cannot get off to sleep on the night before the operation. It is unwise, for example, to help a patient to sleep with 5 gr. of medinal when it is known that nembutal, evipan, or pentothal is to be given in the morning. It is quite safe to combine a barbiturate with other hypnotic drugs, but the rule of one barbiturate at a time should be rigidly adhered to.
Dr. F. Barnett Mallinson: Premedication in aneesthesia gives the following advantages:
To the patient.-(1) Reduction of apprehension and increase of pre-operative comfort.
(2) Lessening of after-pain. Outstanding disadvantages are: (1) With some techniques there is added labour for all concerned; but this is surely worth while in view of the benefits to be gained.
(2) The depressed respiration which results has been accused of increasing the likelihood of post-operative pulmonary complications, but the risk is slight, especially since the introduction of carbon dioxide to the anwsthetist's armamentarium.
(3) There is frequently some degree of sluggishness of reflexes post-operatively. Care in choice of technique can largely eliminate this when brisk reflexes are desired after operation. (4) The degree of depression of the heavily premedicated patient's Proceedings of the Royal Society of Medicine respiratory system after return to the ward may constitute a danger. Here again we now have carbon dioxide and oxygen and an experienced nursing staff. When, however, we have large numbers of seriously shocked and narcotized patients resulting from air raids, great caution will need to be exercised as the nursing staff will be hard pressed.
The administration of glucose before operation should never be omitted. It is invaluable for buttressingf the liver against the assault of the more toxic agents and thus diminishing post-operative " acidosis."
Atropine, the. use of which as a premedicant dates from the early years of this century, is of the greatest importance, and should always be given except when hyoscine be used. Atropine should then be omitted, because not only will hyoscine do the work of atropine but, as has been pointed out by many observers including Nosworthy and Guedel, the narcotic action of morphine and hyoscine is to a considerable extent counteracted by atropine. Advantages accruing from atropine are: (1) It dries up the mucous and salivary secretions stimulated by ether and ethyl chloride. (2) It acts on the vagus nerve and is thus said to diminish the likelihood of vagal inhibition of the heart. (3) It diminishes the secretion of adrenaline, excess of which is widely held responsible for ventricular fibrillation during the fear stage of induction.
The chief disadvantage of atropine is its stimulating effect on metabolism, resulting in'what Guedel terms 'a " higher starting point " for the induction of ansesthesia.
The dose of atropine employed is important. Adults frequently get too big a dose, while children, who tolerate the drug particularly well and in whom ether is used much more, often get too little. An adult dose of-1 gr., as frequently prescribed, makes one regard atropine as a possible contributor to' that fbrm of heat-stroke which some observers, notably Dickson Wright, and Woolmer and Taylor, consider to be the cause of so-called " ether convulsions ". A maximum of TG gr. is therefore preferable and adequate. Children, however, get the adult dose down to 1 year of age; T5B gr. down to 6 months; and -5 gr. below that.
Atropine combined with morphine t gr. has been much used and produces to a certain degree all the advantages enumerated above except that in a certain number of cases vomiting is increased. Therefore omnopon is substituted for morphine and is found to effect an improvement. Furthermore hyoscine, which will do all the work of atropine, has the additional advantages of enhancing the effect of omnopon and of having a less stimulating effect on metabolism. Omnoponi gr. and scopolamine -6 gr. give much better results and can be employed safely for all fit patients between the ages of 18 and 65 years. For older, enfeebled, or shocked patients, W gr. and T1 gr. are perhaps wiser. The La Roche preparation of both drugs together is particularly effective.'
The combination of omnopon and scopolamine, however, should not produce complete unconsciousness by itself. While this is convenient for hospital routine and long lists, there is no doubt that full unconsciousness is often preferable and is necessary to get the maximum benefit from pre-ansesthetic medication in the directions of comfort for the patient and reduction of psychic shock. This brings up the problein of basal narcosis, in many ways the pre-anaesthetic ideal. In the light of this problem premedication has to be modified.
Basal narcosis can be accomplished by three routes: (1) By mouth; (2) per rectum; (3) intravenously. By mouth.-Nembutal is the drug most commonly used to produce basal narcosis in this way. It is usually given in doses of 3-44 gr. and atropine should also be given for the reasons mentioned before. Alone nevertheless, in adults at any rate, nembutal 290 20)
Section of Ancesthetics is apt to be exceedingly unreliable. It is more certain when combined with omnopon and scopolamine, but is then as a rule far too depressant for comfort or safety. Nembutal seems to be much more satisfactory, however, in children, a safe and fairly effective technique being 2 gr. per stone of body-weight up to 3 gr. It is useful for long hospital lists, requiring the minimum of preparation and technique.
Rectal administration.-Nembutal may also be given per rectum in children. A dosage of 3 gr. per year of age up to 8 years seems safe and perhaps more certain than oral administration.
Paraldehyde is more reliable and may be given in doses of 1 drachm per stone of body-weight. In adults it should be cornbined with omnopon and scopolamine to get the best results, and given two hours before operation owing to its slowness in action. It is very safe and used alone, except for atropine, as in children, has almost no depressant effects. Its main disadvantages are a rather prolonged action and its distinctive odour.
The best drug for rectal administration is without any doubt avertin. It is absolutely certain in action and has a high degree of safety if used with discretion in selection of cases and in dosage, being particularly well tolerated by children. A dose of 0O09 grm. per kilo for females and 0-1 grm. per kilo for males and in children,
given half an hour before operation, is both safe and reliable. Omnopon and scopolamine are sometimes combined with avertin, but as a rule this practice can only reduce its excellent margin of safety and should never be made routine. When brisk reflexes are essential after operations such as tonsillectomy, paraldehyde may be preferable. The chief disadvantages of avertin are the somewhat exacting technique of preparation and testing which is required, and the necessity for rectal interference.
IntravenoU8 injection.-One of the safest and perhaps the most effective method of producing basal narcosis is the intravenous injection of a barbiturate. This is best combined with a preliminary injection of omnopon and scopolamine3 gr. and T5n gr. and results in a smoother and quicker induction with less barbiturate. Furthermore, its effects last longer. Omnopon a gr. and scopolamine f5 1 gr. is apt to be too depressant.
The ease and simplicity of administration and the astonishing absence of real contra-indications have led one to adopt the intravenous route as a standard technique other factors being favourable. The two contra-indications which do seem to be of importance are
(1) Asthma. I have seen a patient nearly die of acute status asthmaticus after 1 grm. of evipan.
(2) Patients in whom the liver may be so damaged as to be incapable of detoxicating the drug properly, such as in prolonged serious sepsis.
Of the two quick-acting barbiturates which show a real advance in efficiency, pentothal has the following advantages over evipan: (1) Smoother, quicker induction;
(2) freedom from laryngeal spasm; (3) jactitation never occurs; (4) more powerful and reliable action.
Nembutal intravenously has the following serious disadvantages which are intensified if omnopon and scopolamine are added: (1) Prolonged action; (2) postoperative restlessness; (3) poor controllability owing to slow detoxication.
With pentothal the dose of omnopon and scopolamine should be given one and a half hours before the barbiturate. This gives the depressant effect of the hyoscine time to wear off somewhat, while not vitiating its amnesic value. Patients who have received this premedication rarely resent and frequently do not even notice the subsequent venupuncture. Proceedings of the Royal Society of Medicine 22 SPECIAL CONSIDERATIONS It is suggested that the maximum benefits are obtained from pre-anaesthetic medication if complete unconsciousness is attained. There are cases in which basal narcosis may well be said to be absolutely essential.
Outstanding amongst these are
(1) Children.-No child should ever go to the anaesthetic room while conscious.
It is strongly felt by many that the psychic trauma may be irreparable and manifests itself almost invariably if another aneesthetic is required during childhood and frequently persists throughout life.
(2) Thyrotoxicosi8.-Severe cases of hyperthyroidism are immeasurably more difficult to manage and less likely to survive operation without full basal narcosis. Avertin for these cases is the method of choice and has the advantage, in theory at any rate, of being antagonistic to thyroxin. The dose requires to be high, 0-11-0-12 grm. per kilo, and can often be combined with omnopon i gr. which helps to reduce the basal metabolic rate and smoothen aneesthesia.
(3) Spinals.-To submit the apprehensive pre-operative patient to a spinal tap followed by such manipulations as attend the administration of spinal analgesia while he is conscious must contribute a good deal to the production of psychic shock. Premedication with omnopon and scopolamine followed by pentothal makes the job quicker and easier and no local anaesthetic is needed. Jarman points out two further advantages which can be claimed for this method and which have been borne out by considerable personal experience: (a) The lessened risk of respiratory disturbance, retching, &c.; (b) the diminished incidence of post-operative headache. All that remains to be done afterwards is to add a light gas-and-oxygen anaesthesia, which aided by the pentothal allows a high percentage of oxygen to be inhaled. This is of material assistance to a patient whose respiration is handicapped by a high spinal anaesthetic, possibly with the Trendelenburg position.
(4) Cranial 8urgery.-The use of premedication other than by atropine in cranial surgery, especially in operations associated with posterior fossa lesions, requires great caution. No heavy premedication is permissible, as being too dangerous to a respiratory centre whose function may already be seriously threatened. A small dose of omnopon not exceeding i gr. may be used with caution in selected patients, but hyoscine is considered too dangerous. Avertin is favoured by some surgeons and lessens haemorrhage by causing a moderate reduction in blood-pressure. Others, however, fear its respiratory depressant action more.
SUMMARY
(1) The benefits of glucose should never be forgotten.
(2) Atropine is of the greatest importance in premedication except when hyoscine is used, when it must be omitted.
(3) Omnopon and scopolamine form the most satisfactory combination for hypodermic premedication.
(4) An intravenous barbiturate to follow (3) is suggested as the ideal standard technique.
(5) For children, who should never leave their beds conscious, avertin is excellent and very safe. Paraldehyde is a useful alternative where active reflexes are required after operation. Nembutal by mouth or per rectum is fairly reliable during long lists when time is short.
(6) Amongst other special cases where basal narcosis is essential are thyrotoxic patients who do very well with avertin.
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Section of Ancesthetics 293 (7) Lastly, an example of the type of work in which, owing to the special dangers present, premedication must be greatly modified, is cranial surgery.
Dr. F. F. Waddy said he did not agree that premedication was essential in all children. While agreeing that it was necessary for a few children, particularly those who had been frightened previously by a clumsily administered anaesthetic, he maintained that the vast majority of children could be anaesthetized without protest if approached properly. His own method was to use an open mask and two bottles of ethyl chloride scented with lavender and " eau de Cologne ". The secret of the method was to tell the child what was going to happen, to let him think that he was getting his own way by choosing, and to let him hold the mask if he desired to do so. The anaesthetist should stand in front of the child and no bottle or other object should be touched by him or the nurse except in full view of the child. Everything used should be shown to him first.
As to atropine, on four occasions patients to whom he had intended to administer a spinal anmesthetic, because of chronic bronchitis, had recovered without any sign of respiratory discomfort from ether, administered without preliminary atropine on failure to perform the spinal puncture. This had led him recently to administer ether to old patients with chronic bronchitis without any preliminary medication with gratifying results. These patients suffered unless they were able to expectorate, and drying up their secretions left a viscid troublesome mucus.
Speaking of nembutal he reminded the Section of Dr. Featherstone's suggestion (Proc. Roy. Soc. Med., 1934, 27, 109) that the failure of nembutal to act might be due to spasm of the pylorus in nervous subjects and suggested that this was the true reason for giving 1i gr. of nembutal the night before operation in addition to the appropriate pre-operative dose. The speaker recommended in suitable cases the further splitting of the dose of nembutal, suggesting that for late morning or afternoon operations 1H gr. at night, 1 gr. at breakfast in the morning (tea and toast), together with 3 gr. an hour before operation was a very effective method of dosage.
He agreed with many other aneesthetists that the larger doses were usually responsible for post-operative restlessness. He suggested the post-operative administration of glucose and atropine to combat this effect, quoting a case in which a patient who was quite uncontrollable recovered within half an hour of the administration of glucose per rectum and -31 gr. of atropine sulphate hypodermically.
Dr. Gerald Slot: Death may occur after premedication either with barbiturates or a morphia-scopolamine premedication. In cases where I have performed an autopsy, no definite pathological changes have been found. There were no haemorrhages in the brain, but there was a congestion of the bases of the lungs. How far this may have been due to the invariable attempts at artificial respiration over a long period, it is impossible to say. Without the clinical history, it would have been very difficult to determine the cause of death.
Clinically, I have no doubt that respiratory failure is the fatal factor. It may be assisted by a failure of respiration associated with the low blood-pressure which occurs in these cases. The immediate treatment would seem to be injections of picrotoxin. Tatum has shown that barbitone protects rabbits against picrotoxin and that 1 mgm.
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Proceedings of the Royal Society of Medicine 24 of picrotoxin is an antidote for 30-40 mgm. of pentobarbital. Picrotoxin should be injected intravenously and continuously with ten-minute intervals. 2-5 c.c. of a 0.3% solution is used. Dcse depends on the weight of the patient. American workers have found that up to 10 mgm. of the drug can be safely given. The immediate result in favourable cases is a deepening of respiration, but if the drug is given too rapidly muscular twitching may result. There is certainly a place for picrotoxin on the ansesthetic table. It is worth while using an artificial respirator if it is easily available, and drip transfusion of 5% glucose saline may raise the blood-pressure and help kidney excretion. The rate should not exceed 20 drops a minute to avoid pulmonary congestion. I have not found that asthmatics are specially sensitive to barbiturates. One must in asthmatics tread warily with all drugs-but in an asthma clinic under my care I frequently use phenobarbitone as a hypnotic and I have not noticed any undue sensitiveness. In avoiding lung complications post-operative care and positioning are most important.
Dr. R. J. Minnitt asked the openers of the discussion whether they had records of a series of cases where no premedication had been given before anwsthesia. He said that it was his practice, when the operation was short and simple, either to omit premedication altogether, or to order omnopon only, three-quarters of an hour before the anaesthetic. He found that this helped to dry up any excess secretion. He had carried out an investigation into a series of major operations in which no premedication whatever was given, and he came to the conclusion that the after-condition of the patients was better than in those cases which had been premedicated
